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Specification 

1. Title of the invention 

Method for removing core 

2. Claims 

A method for removing cores wherein, at the time an oxygen-containing gas is 
supplied to a core to bake an organic binder after casting and before opening a mold, 
either said supply of oxygen-containing gas is intermittent, or the amount of the said 
supply of oxygen-containing gas is increased or decreased, so that the temperature of 
the core is brought to within a prescribed temperature range. 

3. Detailed description of the invention 

Field of industrial application 

The present invention relates to a method for removing cores; more 
specifically, it relates to a method for removing a core after casting in a casting 


method that uses dies for the mold. 
Prior art 

In a casting method that employs a core that uses an organic binder, the method of 
supplying an oxygen-containing gas such as air to the core to easily remove the core 
embedded in the mold after casting is known. For example, Published Unexamined 
Patent Application S62(1987)-259661 discloses a method in which, when 
solidification of the molten metal casting is almost complete in a die casting that uses 
a core, air is supplied to the core inside the die to destroy the core within the parting 
agent in the die . In addition, a method for manufacturing a cylinder block made of 
light alloy by a method nearly identical to the previously mentioned method is 
disclosed in Published Unexamined Patent Application S63(1988)-l 57755. 

In addition, the present applicant has proposed the method for removing a core 
described in Published Unexamined Patent Application S58(1983)-141814, in which 
a gas supply port is adjoined to the core that uses an organic binder, the 
aforementioned gas supply port embedded in the mold by injection, and thereafter, an 
oxygen-containing gas supplied via this gas supply port. 

However, in the aforementioned method, a gap is generated where the die 
surfaces meet due to factors such as bending of the die, the precision of the process 
and pinching of foreign bodies between the assembled die faces. In order to supply an 
oxygen-containing gas such as air to the core, it must be supplied with a pressure that 
overcomes the air passage resistance; therefore, high pressure is required for the 
supply. If at this time a gap exists between the assembled die faces, there is the 
disadvantage of the supply gas flowing through the gap, which has a low air passage 
resistance, without passing through the core interior. In addition, if an air passage is 
provided to inside the core to reduce the air passage resistance, the oxygen-containing 
gas flows only through the air passage for the most part, and circulation through the 
entire core becomes difficult. 

In order to remedy the disadvantages, the present applicants have also 
proposed a method in which the tip of the pipe that supplies the oxygen-containing 
gas is fitted onto the outer periphery of a wide portion of the core, the tip of the pipe 
is embedded in the mold during casting to maintain sealing properties, and after 
solidification of the product portion is completed, oxygen-containing gas is supplied 
through the pipe; however, to fit the pipe onto the outer periphery, a gap 
corresponding to the wall thickness of the pipe must be provided between the wide 
portion of the core and the die, and if such gap is present a defect in size due to an 
offset of the die occurs more easily. 

Therefore, the present applicants have proposed in addition, a core removal 
method in Published Unexamined Patent Application H01(1989>44916, in which, a 
grove is pre-formed on the die and/or the core to close the gap that passes through to 
the wide portion of the core at the assembled die surface by guiding the injected 
molten metal, and after casting and before opening the mold, an oxygen-containing 
gas is supplied from the wide portion of the core to the core in order to bake the 
organic binder. 

According to the method described in the specification of Published 
Unexamined Patent Application H01(1989)-44916, the injected molten metal is 
guided by the groove and closes the gap that passes through to the wide portion of the 
core at the periphery of the wide portion of the core on the assembled die surface so 
that the oxygen-containing gas is supplied to the entire core to bake the organic 


binder without leaking from the gap at the assembled die surface when an oxygen- 
containing gas is supplied after casting and before opening the mold, and the core can 
be conveniently destroyed. 
Problems to be solved by the invention 

In the aforementioned Published Unexamined Patent Application S58(I983)- 
141814 and Published Unexamined Patent Application H01(1989>44916, the 
oxygen-containing gas is simply supplied to the core and no control is performed at 
all, so that the core, which is heated to up to 350-450°C due to injection, is further 
heated due to the baking of the organic binder, and the temperature increases rapidly 
to 500-700 °C. At this time, the crude material that is in contact with the core and 
has been solidified once is re-heated causing anomalies in the solid state such as 
remelting or crystal abnormalities and producing casting defects. 

The present invention solves the aforementioned problems, and it is an object 
of the present invention to provide a method for removing a core that prevents 
overheating due to the rapid increase in the core temperature during the supply of the 
oxygen-containing gas and allows sufficient baking of the organic binder in the core. 

Means to solve the problems 

That is, the method for removing a core according to the present invention is 
characterized in that, at the time an oxygen-containing gas is supplied to a core to 
bake an organic binder after casting and before opening a mold, either the 
aforementioned supply of oxygen-containing gas is intermittent, or the amount of the 
aforementioned supply of oxygen-containing gas is increased or decreased so that the 
temperature of the core is brought within a prescribed temperature range. 

When reduced to practice, air is a convenient oxygen-containing gas; however, 
gases with other compositions that contain oxygen to the extent that the baking the 
organic binder is accomplished are acceptable. Properties such as pressure and 
temperature are selected accordingly. 

The range for control of the core temperature is determined by considering the 
type of metal used for casting, the type of the organic binder, the control method, etc. 

The supply of oxygen-containing gas may be intermittent, or the amount 
supplied may be increased or decreased. It is evident that the two aforementioned 
methods may be combined appropriately. 

To supply the oxygen-containing gas intermittently at, for example, times 
identified in during a pre-test performed in advance, a valve provided in the oxygen- 
containing gas distribution pipe may be opened and closed automatically or 
manually, or a sensor that detects the temperature inside the core may be provided at 
an appropriate location, and the valve may be opened and closed based on that 
temperature. 

As an alternative to the aforementioned method, the amount of the oxygen- 
containing gas supply may be increased or decreased. In this case the adjustment is 
carried out as in the aforementioned method except that instead of opening and 
closing a valve provided on the oxygen-containing gas distribution pipe, the aperture 
of the valve is adjusted. 

Since complex control may be carried out using a computer in combination 
with a temperature sensor, an electro-magnetic valve and flow controller valve, this is 
even better. 
Operation 

By controlling the core temperature to within a prescribed temperature range, 


disadvantages during core sand baking such as remelting of the crude materials is 

suppressed. 

Embodiments 

The present invention will be described in further detail in the following 
embodiments. The present invention is not limited to the following examples. 
First Embodiment 

An embodiment according to the present invention applied to aluminum die 
casting for the intake manifold of an automobile engine is shown in Fig. 1 and Fig. 2. 

In Fig.l and Fig. 2, 1 is a sand core for an intake manifold that has an organic 
binder for the binding material, and 2 are dies (upper die and lower die). 

Furthermore, Fig. 1 is a side view and Fig. 2 is a planar view of a core 1 set 
inside the die 2 that is split horizontally. 

In the previously mentioned state, aluminum alloy for casting is injected from 
an injection port 3 at 700 ± 10 °C. The molten metal is caused to flow and fill a 
product portion 4 by means of the dies 2 and core 1. Injection is stopped at the point 
of time when the molten aluminum alloy fills the injection port 3, and the molten 
metal is solidified in the dies 2. 

When solidification of the product portion 4 is complete, air is blown at a 
pressure of 4 Kg/cm 2 into the core 1 inside the dies 2 through a blowing port 5 as 
indicated by the arrow as an oxygen-containing gas. The air blown in is exhausted 
outside the dies 2 through an exhaust outlet 6 while the organic binder of the core 1 
already heated by the heat at the time of injection is baked. In the above, a value 
previously established in a pre-test was entered in a timer, and this was used to open 
and close an electro-magnetic valve 8. The variation in the temperature of the 
portion la of the core 1 over time during this procedure is shown in Fig. 3. As is clear 
from Fig. 3, the temperature of portion la does not exceed the temperature of 
solidification of the aluminum alloy of 560 °C and is controlled within the prescribed 
temperature range until the organic binder is sufficiently baked since the valve 8 is 
opened and closed at prescribed times (on/off control). However, in the case of the 
methods in the prior art, in which air is simply blown in without any control, as 
shown by the broken line of Fig. 3, the temperature of the portion la exceeds 560 °C, 
the solidification temperature of aluminum alloy, and reaches 700 °C, detrimentally 
influencing the crude materials by remelting, etc.. 
Second Embodiment 

As shown in Fig 4, air is blown in as in the first embodiment except for 
controlling the aperture of a flow-control valve 10 based on the signal from a 
temperature sensor 9 provided in the die 2 (upper die). In the case of the present 
embodiment, it is possible to control the temperature of the core 1 within a prescribed 
temperature range in a state where there is even less variation temperature in the core 
1 after initiating the blowing in of the air. 
Effects 

As described above, it is possible to prevent the core from being heated in 
excess of the solidification temperature of the crude materials since in the core 
removal method according to the present invention, an oxygen -containing gas is 
supplied to a core to bake an organic binder after casting and before opening a mold 
and either the aforementioned supply of oxygen-containing gas is intermittent or the 
amount of the aforementioned supply of oxygen-containing gas is increased or 
decreased so that the temperature of the core is brought to within a prescribed 


temperature range, and therefore, the core can be removed without generating product 
defects such as remelting of the crude materials. 

Thus, it is possible to add the core sand baking process to the conventional 
casting process, and it is no longer necessary to provide a separate sand baking 
process with the purpose of removing the core sand, which has a large effect on the 
efficient use of the factory equipment space and energy conservation. 
4. Brief description of the drawings 

Fig. 1 is a side view of the core set inside the die in a first embodiment of a method 
for removing a core according to the present invention. 
Fig. 2 is a planar view of the first embodiment. 

Fig 3 is a diagram showing the variation over time of the core temperature in the 
method according to the present invention and the method according to the prior art. 
Fig 4 is a side view of a core set inside a die in the second embodiment of the method 
according to the present invention. 
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PURPOSE: To omit core sand burning process by controlling supply of oxygen- 
containing gas so that core temp, comes to in the prescribed temp, range at 
the time of burning organic binder by supplying the oxygen-containing gas 
to the core before opening dies after. .casting. 

CONSTITUTION: Molten " Al alloy having the prescribed temp, is poured from 
a sprue 3. The molten metal flows into a product part 4 formed with the dies 
2 and core 1 and fills up. At the time of filling up the sprue with the molten 
metal, the pouring is stopped and the molten metal is solidified in the dies 
2. Air as the oxygen-containing gas is blown into the core in the dies 2 from 
a blowing hole 5 at the prescribed pressure as shown with the arrow mark. 
The air is discharged to out of the dies from exhaust hole 6 while burning 
the organic binder in the core 1 already heate d. The value set with pre-test 
is inputted in a timer 7 and based on this value, a solenoid valve 8 is opened/ 
closed. The core temp, does not exceed the solidified temp, of Al alloy and 
the organic binder is sufficiently burnt. By this method, the core can be easily 
removed without developing deflective casting product. 
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